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300°C and slightly darkening at 240°C (C = 66.45, Ht a 7-74, Si = 20.92%) 
precipitated. The infrared Spectra showed C==C (2250 om”') and Si-CH 
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elements of Group IV. The resulting monomers were used for producing 
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ABSTRACT: The synthesis of allyloxytitanocené [allyloxydicyclo~ - 
pentadienyltitanium chloride] (I) and its polymerization and co-- 


-polymerization|wi th styrene ‘pr methyl methacr late‘Jhave been 
studied. -After an unsuccessful attempt to synthesize bis allyloxy~ 


titanocene rte (ally loxy) dieyclopentadienyititaniam: from 1 mol 
. titanocene [dicyclopentadienyltitanium dichloride] and 2 mols allyl a 
alcohol, I was prepared from stoichiometric amounts of the starting ine 
materials in the. presence of ammonia to bind HCl. The structure — eats 
of I was determined by IR spectroscopic analysis. Polymerization es 
i of I in toluene solution at 100C for 10 hr in the presence of Oi Re OES 
benzoyl peroxide yielded the trimer of I, 4S shown by molecular~... aa 
weight measurements and IR and elemental analysis data. Copolymers — : 
of I, together with polystyrene oT poly (methyl methacrylate), were : ab 
produced by heating 10% I solutions in styrene or methyl meth— aie ate he 
acrylate at 120C for 3 hr in the presence of 0.5% benzoyl peroxide. | 
The copolymers are orange transparent solids with molecular weights 
of 22,100 and 70,000. IR spectroscopic analysis of the copolymers 
showed that the titanocene groups [sic] are located in the side 8 
chains and that the backbones of the copolymers differ from those fae, 
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of polystyrene and poly(methyl methacrylate). The softening point . 
of the copolymer with styrene (120C) is higher than that of poly-; i 
styrene (100C). Orig. art. has: 2 figures. : 
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TITLE: Study in. the field of coordination polymers. 16. Synthesis. * 
of polymers based on orthotitanates and bis-(Bata-diketones) a 
mars based on OFCHOELEANS EES ONC ARSE of 


“SOURCE: Vy*sokomolekulyarny*ye soyedinentya, Ve 5, NOW 9,°1963,  - 
1288-1291 


TOPIC TAGS: polymers, coordination polymers, soluble coordination’ | 
polymers, soluble coordination polymer synthesis, synthesis, a 
acetoacetic acid. 2,2'-terephthaloyldi-~. ethyl estér, copper alee 
acetate, acetic acid. copper salt, copper, nickel, cobalt, mag- 
nesium, mercury, 1.3~-butanedione. l-phenyldi-, 2-propanedione. 
l~terephthaloyld'=; 1 H,Ti0,. alkyl ester, H,Ti0,. tetraethyl ester, 
2,4-pentanedione, L.3=butanedione.-l-phenyl-, complex, H,Ti0,. .. -... 
tetra-tert-buty} ester, hydrolysis, coordination polymer property, : 
property ‘ : . ‘ res 
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-following methods: 1) Use of .addenda with polar substituents. 
Heating of a 5% alcohol solution of ethyl 2,2'-terephthaloyldi- 
acetoacetate with an excess of a saturated alcohol solution of 
copper acetate yielded a coordination polymer in the form of a 
green precipitate. The polymer withstands heating to 200C, is 
readily soluble in diethylformamide, and is slightly soluble in 


alcohol, benzene, and acetic acid. . Similar products were pre- 


pared using Ni, Co, Mg, and Hg. 2) Synthesis of complexes of 
diketones with metals having the coordination number 6. Heating 
of terephthaloyldiacetone with tetraethyl or tetra-tert-butyl | 
orthotitanate in dry xylene, with stripping off of the theoretical 
“amount of alcohol, yielded products fully soluble in xylene and 
having the aeneral formula (as confirmed by elemental analysis), 
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By addition of petroleum ether, these products can be precipitated 
from xylene solution as a yellow fine crystalline substance partly. 
soluble in benzene and dimethylformamide. The molecular weight of | 
the product prepared with tert-butyl titanate was determined by ee 
the cryoscopic method to be 800, corresponding to that of the dimer. 
3) Synthesis of acetylacetonate or benzoyLacetonate complexes with: ° 


tetra-tert~butyl titanate.and their hydrolysis with the theoreti~ ; a 
cal amount of water: ee ee 
1c Cll: Cl, ILC Ci, Cll, ILC Clg Clls eet as 
“\ 7 4 NZ 7 \Z A Jte 
G Cit é. cil & cil “ ‘ 
Hy | tt H | ‘ae 
9) Z (9) - 0 ) ¢ po. 
fe NX. ‘X \ 4 
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The acetylacetonate complex yielded a polymer with molecular 
weight 12,000 which melts at about 120C and is hydrolyzed in air 
to form a brittle insoluble product. The .benzoylacetonate con- 
plex yielded a polymer with molecular weight 900 which is soluble 
in methyl alcohol, benzene, acetone, and dimethylformamide. Orig.: 
art. has: 4 formulas. 
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SOURCE: Uspekhi khimid, 525 no. 5, 1963, 509-538 ae 


TOPIC TAGS: synthesis of polyacetylenes, properties of polyacetylenes, macro- - 
eyclic compounds, dehydrocondensation a : 7 ay 


ABSTRACT: The original article gives a summary of the sy 
macrocyclic compounds with conjugated ace 


lenes. 
triple bond molecules. 
The basic methods which mak riety of polyacetyienic 
hydrocarbons were developed by K. Gla Chodkiewiez, and E. R."] 
H, Jones. These methods are represented as shown _Batadiene-1,3 
(diacetylene), one of the simplest compounds, was first prepared through oxidation 
of acetylenide with CuCl, and later with KMnO sub 4, It was found that water sor 
lutions of Ca(OH) sub 2 and K sub 2 CO sub 3 when used in the reaction give yields 
as; mee Va 60 percent, Diacetylene is quite unstable and can be stored only at 

é ? 5 . 3 . 
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temperatures lower than =-25C. When the second acetylenic bond is introduced into 
an acid molecule the dissociation constant increases. A noticeable amount of dia-.~ 
cetylene glycol was found in all the reactions, A number of explanations are given 
for the mechanism of the oxidized dehydrocondensation. Klebanskiy with his co-wor~ 
kers believe that the formation ‘of diecetylenic compounds in aquecus solutions © 


proceed by an ionic radical mechanism, Triacetylenes which are very unstable even 
s which are quite stable in comparison to aliphatic 


ized by various methods. The synthesis of octatet- 

rayne=1, 35557 (tetraacetylene), decapentayne-1, 3, 55799 (penta-acetylene), dodeca- 
(hexaeacetylene), tetradecaheptayne=1, 3, 557 9etd 13: (hepta- ~ 

acetylene), hexadevaoctatetrayne-1, 3, 5572912 3eL5 (octa-acetylene) s and eicosa~ 


decayne-1, 3,5,7+9211513,15,17 519 (deca-acetylene) by various methods and authors Ms, 
ty of the above acetylenes decreases with the in- rae 


3 in the polyacetylene chain. Their stability. increasse 
with the substitution of the end hydrogen with alkyl or aryl radicals, and the - 

size and configuration of the radical, Due to their specific reaction ability, . 

the acetylynic hydrocarbons have a special place 4n organic chemistry. ‘The elec- 
tron structure of the acetylenic bond differs from the ethylene bond by the fact 

that Sigma bond is formed from 2 sp hybrid orbits. Nucleophylic reaction capabili- — 


ty of acetylenic bond and the oxidation. of acetylenic hydrogen is explained by 
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the asymmetric electronic ‘distribution. A detailed description of the mechanisms - 
and products is given covering the following reactions:. hydrogen substitution; nu- 
cleophylic additions with GH sub 3 OH, HCN, ROH, CH(COOR) sub 2, CH sub 3 Li and 

H sub 2 0, (Alh sub 4) sup = and H sub 2 0, and the formation of cis- and trans 
isomers; electrophylic additions; radical reactions; catalytic hydration; and 
formation of cumlines (mesomeric structures) from poly-ynes. This paper also 
presents the synthesis of a series of macrocyclic compounds with conjugated acety- 
lenic bonds obtained through oxidation with oxygen or oxygen with CuCl, or other 
oxidizers. The cyclic compounds are in the form of dimers, trimers tetramers, pen- 
tamers, hexamers, and even higher cyclic acetylenes, It was noted that in order 
to avoid the formation of a linear polymer the reaction must take place in a homo- 
geneous solution. One of the best solutions was found to be pyridine and methanol 
mixture. The synthesis of polyacetylenes from bis-acetylenes by the oxidizing ; 
dehydropolycondensation was also studied. The oxident used in these reactions was 
oxygen which was used in conjunction with mono= cr die valent copper. Additional 
oxidation of the reaction mixture was attained with K sub 3 Fe (Chl) sub 6 which re~ 
sulted in the formation of poly-yne hydrocarbons. It must be noted that the use 
of strong oxidants such as HC1O sub ly results in the formation of coalescent struc- 
tures. Dehydropolycondensation of acetylene with 9,10-diethynyl-9 ,10-dioxi-9 ,10- 
dihydroanthracene gives a soluble product. Oxidative dimerization of monopyridy~ 
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lacetylenes forms dipyridylpolyacetylénes. It was discovered that some ‘synthesized 
polyacetylenes have a high photoelectric 5 it ee aye the modulated light. This © 
discovery points to the approach of the possibility of synthesizing photosensitive 
polymers. Orig. art. has: 4 tables, 1 graph, and 1 figure. 
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KASATOCHKIN, V.1.; SLADKOV, A.M.; ASEYEV, Yu.G.; KUDRYAVTSEV, Yu,P.; 
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Infrared spectra of polyyres. Dokl. AN SSSR 153 no.23346-3L9 
N '63. (MIRA 16:12) 


1. Institut goryuchikh iskopayemykh AN SSSR i Institut 
elementoorganicheskikh soyedineniy AN SSSR. 2. Chlen-korrespondent 
AN SSSR (for Korshak), 
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TITLE: Synthesis and investigation of properties of polyesters containing triple 
‘ponds in the chain. Communication 2. Production of polyesters by the 
oxidative dehydropolycondensation reaction 


SOURCE: Uzbekskiy khimicheskiy zhurnal, no. 1, 1964, 67-70 


TOPIC TAGS: dipropargyl ester, dipropargyl 4 polyester, acetylenic ~ 
polyester, dipropargy! isoph thalate, dipropargyl succinate, dipropargyl maleate, 
IR spectra, meltino point. softening temperature, heat tésistance, oxida- | 


tive hydropolycondensation s 


ABSTRACT: Several new dipropargyl esters and polyesters were synthesized. — 

Dipropargyl terephthalate, oxalate, isophthalate, succinate and maleate (the 

last three compounds have not been reported in the literature) were prepared by 

reaction of propargyl alcohol and the appropriate acid anhydride. The dipropar- 
coBy Hyvesters were then prepared by oxidative dehydropolycondensation in the 
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presence of .copper acetate in pyridine and methanol solutions by. re-. 

fluxing for 20 hoursy pouring ~ the product into cold water,and filtering | 

the black polymer, which is formed according to the reaction: , 
a a a mma 


oa fe) fe) ; a 
+ [—C=C—CH,—O—C—R—C—O—CH,—C=sC]a—. © 
: toe ft . ‘ 

O°: OQ. ° 


IR spectra of the polymers show CC, C-O, C=O and C-O-C groups and the ae 
absence.of the =C-H group. The polymers have high softening temperatures and: © 
high thermal stability (fig. 1), Orig. art. has: 2 tables, 1 figure and 1 equation: — 
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Fig. l,. Synthesis and investigation of polydeter properties 


l1- Dipropargyloxalate polymers; 2 = datohaers taaiee cs poly=- 
mer; 3 ~ dipropargylterephthalate polymer; 4 =~ dipropargyl= 
succinate polymer; 5 = dipropargylisophthalate polymer. 


ry 


APPROVED FOR RELEASE: 08/24/2000 CIA-RDP86-00513R001651220019-4" 


EEE ROVED FOR RELEASE: 08/24/2000 CIA-RDP86- Oot oROO teat 220019: 4 


PRESSE IEAM BASE A ORES ENED TaN! RATEE WIPER AA On SHS ou SAT NS RY INR ET 


‘SIADKOV, A.M.; UKHIN, L.Yu. 


Preparation of bromoacetylenes and acetylenic nitriles, Izv. AN 
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. TTTIE: Acid polycondensation of dipropargyl ethers contaLiing silicon, phosphorus - 
and fluorine. ‘ 


. SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 4, 1964, 733-736 


TOPIC TAGS: acid polycondensation, dipropargyl ether, acetylenic polymer, triple 

"pond containing polymer, phosphorus containing acetylenic polymer, fluorine 

‘ containing acetylenic polymer, silicon conteining acetylenic polymer, 
methylphosphonic acid dipropargyl ether, diphenoxysilane dipropargyl ether, ’ 
polydehydrocondensation, thermal stability, hexafluorodiane dipropargyl ether, 

, Oligomer, IR spectrum 


‘ ABSTRACT: The authors continued their earlier work in preparing polymers contain- 
ing triple bonds in the chain by acid polycondensation of dipropergyl ethers i 
(A.M. Sladkov, V. V. Korsbak 1 A. G. Makhsumov. Izv. AN SSSR. Ser. khime 1343, 

1963), attempting to prepare acetylenic polymers containing phosphorus, fluorine 

or silicon. These acetylenic ethers, not described previously in the literature, 
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' were synthesized: the dipropargyl ethers of methylphosphonic acid, of diphenoxy 

_ silane, end of hexafluoro-2,2-bis-(4-hydroxyphenyl)- propane. When subject to 

: acid polydehydrocondensation the first compound hydrolysed to the original 

' materials, methylphosphonic acid and propargyl alcohol; the second hydrolysed to 

: form polyphenoxysiloxane. A thermally stable oligomer of the dipropargyl ether 

‘ of hexafluorodiane, molecular weight 2730 (dark brow, boiling 95-90C) and mole- 
cular weight 1327 (yellow, boiling 160-162C), was formed from the third. A paiva. 
’ conteining phosphorus and acetylenic bonds was obtained by the polycondensetion : 
‘ of methylphosphonic acid chloranhydride with butyndiol. IR spectra identifying 
‘the products are shown. Orig. art. has: 4 figures. 
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LAHINA, L.P.3; 3 SLADKOV , A. Me 3 MAKHSUMOV, A.G. 


Ultraviolet adsorption spectra of dipropargyl ether and ester 
solutions. Izv. AN SSSR Ser. khim, no.7:1349-1352 Jl '64. 

(MIRA 17:8) 
1. Institut elementoorganicheskikh soyedineniy AN SSSR. 
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TOPIC TAGS: polyether, diproparey). ethers. oxidative poly- 
hydrocondensation Save 


(ABSTRACT: New aipropargy]. ethers. OF. sgh cathyaroxybt 


in the presence ‘of copper ‘salts. “Because: polyethers 
lier ty this method contained, copper. in complex/form 
interest toa compare the properties of.. polymers. with and without 
specific. complex-forming groups, “Phe: synthesis of. the. monomers. was 
conducted by reacting the dihydroxy. compound with: propargyl bromide 
in the ‘presence of KOH at ee The monomers were. paens shrew “by 
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IR ‘spectroscopy: and ‘élemental- analysis; their. in 
| - from 126 to T72¢6:. “As expected, polyethers. fron. ali 

24 quinizarin, which contain: -complex-forming Groups, | had. 
= -copper. content ~ than the other ‘two apoy eenere. Orig: 
1, 2 tables and 1 figure. pe pS 3 ee 
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pe ee 


~ | gopze TAGS 5 
a acetylene. 


} ABSTRACTS. To prepare Le Glecul | ip ei 

| as.standards for IR: spectroscopy; the. oxidative. polya 

| tion of p-diethynylbenzene: or acetylene in the. presence. 
p-bromo-, p-(methoxy)~, p-nitro-, ne “ p-tert=butyl~phenylacetylene, 
or. a-naphthylacetylene was’ carried. out. ‘Elemental: analysis and IR. 
spectroscopy confirmed that the type of p-substituent dffects the 
reaction rate: electron donors ‘factlitate it and electron’ acceptors : 
inhibit it,-In all cases the era ditemnios phenylechynyh. Broupe. (A) 
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TITLE: Synthesis and investigation of the properties of polyesters containing triple 
bonds in the chain. Polycondensation of acetylene glycols with dicarboxylic acids 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. 8, 1964, 1398-1402 


TOPIC TAGS: polyester, acetylene, polyacetylene, acetylene glycol, dicarboxylic acid, 
polycondensation, polymer physical property 


ABSTRACT: Polyhexadieneisophthalate, polybutenephthalate, polybutynephthalate, poly- 
butyneisophthalate, polyhexadicneterephthalate, polybutynemaleate, polybutenemalcate, 
polybutenesuccinate, polybutynesuccinate, and polybutenefumarate were prepared by the 
classical condensation of acetylene glycols with the chloroanhydrides of dicarboxylic acids, 
to supplement the results of a previous study in which similar polymers were obtained by 
polydehydrocondensation with oxidation. The melting point, yield, molecular weight, 
solubility, empirical formula of the monomer and elemental analysis, found vs calculated, 
are tabulated, as well as the infrared spectra of the polymers. The synthesis of 2,4- 
hexadienediol-1,6 and the polycondensation of butynediol with succinic anhydride, butynediol 
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with isophthalylchloride, 2, 4-hexadienediol-1,6 with isophthalylchloride and 
butenediol-1, 4 with fumaric acid are described in detail. Thermomechanical curves 
(relative clongation vs. temperature) of the polymers are presented and discussed. 
. Orig. art. has: 3 tables and 1 figure 
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ecid. These unsaturated ethers were selected because their certain electro- 

' physical properties, such as photoelectromotive force. The characteristic for 
conjugated polyenes were absent in these polymers. It was hoped that incorporating 
DEBinthe chain of the polyether molecule would change its electrophysical 

‘properties. IR spectra of the products obtained showed the characteristic of the 
absorption bends for the acid polydehydrocondensation of DEB were preserved. From 
IR data and elementary analysis it is concluded that the generally insoluble 
polymers contained conjugated triple bonds alternated with the ether groups. "IR 
spectra were obtained in the INEOS AN SSSR laboratory by N. A. Chunayevsk, whom 

_ the authors sincerely thank." Orig. art. has: 4 figures and 2 tables. , 
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SOURCE: Zhurnal fizicheskoy khimii, v. 39, no. 11, 1965, 2695-2700 


TOPIC TAGS: IR spectrum, UV spectrum, polymer, organosilicon compound, organotin Er 
compound, organogermanium compound, organomercury compound, organic phosphorus com= ae 
pound 


ABSTRACT: IR and UV spectra were studied for monomeric silicon, ger- 

manium, mercury and phosphorus organic compounds and the IR spectra of | - 
related polymeric silicon, germanium and tin organic compounds with C=C]. :: 
and C=C bonds. The IR spectra were taken using an IKS-14 spectrophoto-}|— 
meter in the 4000-400 cm ! region on specimens in the form of pellets |- 
with KBr. The spectra of the three monomers containing phenylethynyl 
groups displayed C=C valence vibration band. The position and the in- 
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tensity of this band was, somewhat dependent on the element: dimethyl-. 
di-(phenylethyn 1)silane’! at Z159 cm was very intense; et;hyltri(phenyl 
ethynyl) germanium at 2160 cm } was less intense and di(phonylethynyl) 
mercury fat 2139 aa 1 was of ae intensity._ In diphenyldiethynyl si- 
ane, tHe C=C bond occurs in the 2030-2040 om “2 region. This shows the 
effect of the benzene substituent on the position of the C=C bond. In |]. 
the former three compounds the shift of the band toward the higher fre-; 
quency region is caused by the shift of electrons from the nucleus to 
the C= bond and thus strengthening of the bond. Ultraviolet spectra 
were measured on an SF-4 instrument using cyclohexane as the solvent. |. - 
An attempt is made tc find the relationship between the position and the 
intensity of the principal maxima on the molecular structure and the 
nature of the element. Orig. art. has: 3 figures, 1 table. 
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ABSTRACT: An Author Certificate has been issued describing a method for making 
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polyacetylenes and acetylenides are added to the poly-N-vinylcarbazole. {LD ; 
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with 0.001° accuracy, The C, value was accurate to 0.5%, For the ice 
purpose of comparison, Cp was also measured in Acheson graphite, C-3 an eae 
domestic graphite, and acetylene black. Hpat capacity was found to : 
vary in the sequence: diamondi’< araphite!* acetylene black < carbyne, .j|~ 
Heat capacity of all nine carbyne samples was significantly higher 
than that of graphite, although different in each sample. This ioe 
difference in C, from one carbyne sample to another was correlated with]. 
the different ratio of the chain to lamellar structure, i.e., with 
partialscross-linking of carbon chains. The samples with highest C 
were assumed to have a low degree of cross-linking, therefore to be 
nearly linear carbon polymers, since the value of n in the formula oe 
Cy = ATP was nearly 1 for these samples. The n value for other samples 

was 1,2—-1.5. Therefore, it was concluded that the products synthe- 

sized as described were different from graphite and had a lamellar- 3 
chain atructure, Orig. art. has: 2 figures and 2 tables, wc, [IK]. 
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